Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



e00043674T 






S NOTES -^^^ 



OJS 



MILITARY TELEGRAPH INSTRUMENTS, 



WITH 



DIAGRAMS OF COMECTIONS. 

BY 

MAJOR H. E. TURNER. R.E. 



REVISED EDITION. 



LONDON: 

knitted under the Superintendence of Set Majesty's StaHonertf Office, 

AND SOLD BY 

W. Clowbs & SoiTB, Limited, 13, Charing Cross ; Habbison & SoxB, 59, Fall Mall ; W. H. Aalbk k Co., 13, Waterloo Place ; 
W. Mitchell, 39, Charing Cross ; LoNaMANS & Co., Paternoster Bow ; Tkubneb k Co., 57 k 59, Ludgate Hill ; 

Stahpobd, 55, Charing Cross; and Kkgan Paul, Tbench k Co., 1, Paternoster Square : 
Also by Gbiffin k Co., Tbe Hard, Portsea.; A. k C. Black, Edinburgh ; A. Thok k Co., Limited, Abbey Street, 

and B. Ponsokbt, G-rafton Street, Dublin. 

— — — .\ 



1885. ' ' 






tT • tT • 



40185 

2828 NOTES ON 



MILITAEY TELEGRAPH INSTRUMENTS, 



WITH 



DIAGRAMS OF CONNECTIONS, 

BY 

MAJOR H. F. TUBKEBt R*fi. 



f > 



RBYISED EDinOir. 



LOKDOK: 
under ike SuperintendencB o/Eer Mafett^i Siationerjf Ofice, 

AKD BOLD BT 

W. Cmwbs&Sovb, Liimted, 18, Charing Ciofss Habbisov & Sove, 69, Pall Mall ; W. H. Aisur ft Co., 13, Waterloo Flacaf 
W. MixouBix, 89, Charing Cross ; LovoiuirB k Co., Patemotter Bow ; Tbubveb ft Co., 67 ft 69, Lndgaie Hill t 

Stavtobd, 66, CharingCross ; and KsaAV Paul, Tbbkoh ft Co., 1, Paternoster Bouaie : 
Also by Qmtwwiv ft Co., The Hard, Portssa ; A. ft C. Black, Bdinbofgh ; A. Xkok ft Co., lomited, Abbej Street, 

and E. Povbovbt, Grafton Street, Dublin. 

1885. * ,; • . *. ) 



Price One Shilling and Siapenee. 



/-x - 



.. ,. .. ^^ ... ^ 



, • '' 



V V. 



401 



H.B.H. The Field-Maraliftt OoTT]inaBilhig»fat-Chii^ in i^| appioves of the introdaciion into the 
Seryioe of Major Turner's book of diagrams of Conneotions of Military Telegraph Instnunents. 




Oxfo^^"^'--^ 



•» / 



(Wt.M9«. iODO|6|IB. HftS 2867) 



.i 



H0B8B GUABDS, 

Ut May, 1884. 

The Telegraph Battalion, Royal Engineers, is now equipped with sensitiye and costly telegraphic appa- 
ratus, of the most improved modem design, suitable, if skilfnlly utilized, for any service that can be 
required. 

In order that these instruments may be used to the best advantage, and that oommunioatton may be 
efficiently kept up in the field under all circumstances, it is essential that the officers and men of the 
Telegraph Battalion should be thoroughly familiar both with the internal construction of their apparatus 
and with the methods of combining them to suit the varying conditions which may occur. 

This book has been prepared with the view of affording information upon such points, and upon the 
systems which have been found most effective in actual practice, and Hitf Boyal Highness the Field- 
Marshal Commanding-in-Chief desires that the officers and non-commissioned officers of the Telegraph 
Battalion, Boyal Engineers, will make themselves thoroughly acquainted with its contents, and that the 
men may be constantly instructed and practised in the methods of working therein shown. 

Some of the plates are descriptive of instruments in use on ponnanent telegraphs at military stations 

and not included in the field equipment. m 

WOLSELEY, 
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MILITARY TELEOBAPHS. 



The Aerangiment of Circuits. 

In Telegraphy, as in a railway Bystenif the ineanB of communication consist of main lines and branch lines, 
with stations of yarions classes. 

The term " Telegraph Circuit " includes any one unbroken length of wire, whether it is underground, 
overhead, covered, or submarine, or in any or all of these positions, the instruments in connection with it, 
the working battery, and the earths at the terminals. 

One end of the circuit is termed '' Up," the other " Down ;" the base or Head-Quarters would usually 
be the up extremity, but this must be determined authoritatively at the outset, and when once decided 
must on no account be altered without instructions, and advices being sent to all concerned. 

The rule is that every station sends a copper or positive current to the down line, and a zinc or 
negative current to the up line ; thus the terminal marked L of recordore and sounders is that to which the 
down line is attached. 

Circuits are divided into three classes : — 

(a.) Through circuits. 

(6.) Omnibus circuits. 

(c.) Branch circuits. 
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A ** Tlirongh '* oironit oonneois two ixnportatit ofiSoes without baving instmnientfi m eircmit tt any 
intermediate stations. 

An '* Onmibns " circuit similarly connects two principal stations, but has intermediate instruments in 
connection with it. 

These two classes of circuits form the main streams of communication. 

A ^' Branch '' circuit connects outlying offices with one of those on a principal circuit, the latter is then 
termed the " Transmitting Office/' because messages to and from the branch circuits are there read off and 
transmitted. 

The description of the apparatus to be employed on any circuit must be determined with regard to 
the operating stafE available, the mechanical condition of the circuit, its electrical condition, and the traffic 
anticipated : thus, for instance, although heavy traffic might be expected, the condition of a line might 
prevent the adoption of the most rapid apparatus, although the most skilful operators might be available. 

When once decided upon, the arrangement of a circuit, its length, the instruments in connection with 
it, the extremity of it to be termed " up, ' the points of translation, the hours during which the offices aro 
open, &c,f must on no account be altered without authority from the Direction and without previous notico 
being sent to all concerned. 

The combinations of apparatus available in the F.S. Equipment are— - 

Recorders f ^^''^^ ^^*^ relays and local batteries, simplex or duplex, by single and davlle current. 

Record ra \ ^^'^®^ without relays, either by intermittent or by continuous current. 

The Recorder may also bo worked duplex without a Relay. 
Vibrators and Telephones. 
Telephones. 
Translators. 

The term ** Simplex" is used to describe the system of Telegraphy in which the messages ckn only 
be sent in ono direction at a time, 



'' Duplex" doDAteg the metliod by which they may be sent siniTiltaiioously from each end of the same 
circuit. 

As a rule the principal Through circuits should be worked with relays and sounders duplexed. 

The Daplez system requires a wire, the insulation resistance of which varies little from time to time. 

E*elays are suitable for imperfectly insulated circuits, and for lines exceeding 50 miles in length. 

Duplex circuits must never have intermediate stations upon them, except under well understood 
unavoidable conditions, when special rules for reverting to simplex working during stated hours piust be 
laid down. 

With simplex working the number of intermediate instruments should be limited to one when working 
by direct current (i.e., without relays) and to three when working with relays and local batteries ; when 
the continuous current system is adopted the number of intermediate instruments may be greater. 

For lines exceeding 100 miles m length, for badly insulated circuits, and those with intermediate 
offices the double current system is by far the most suitable — it is employed in the Post Office in preference 
to anj^ other without trajislation up to 300 miles on good wires, and for all duplex circuits' exeeeding 
25 miles. Plates 19 and 20 show a method of working in this manner with single current keys and 
switches ; it however requires double battery power. 

Continuous Current working exhausts Leclanche batteries, injures the insulation of covered wires, and 
&cilitates the '* tapping " of the circuit by an enemy. 

It should therefore only be resorted to under the following circumstances, namely : — 

(1.) When it is required to string a number of intermediate instruments upon a wire.* 

(2.) For long and badly insulated circuits, when relays and local batteries are not available. 

(3.) When it is required to keep up communication with an office which is on the move, or to which 
battery cells cannot easily be sent. 

The efEect of a leak on a continuous current circuit may often be counteracted by dividing the battery 
power instead of having it concentrated at one terminal station. 

Should the armatures of instruments working by direct current, whether intermittent or continuous, 

* As many as twenty-flye infltrnmentfl have been wolrkcd in Jimmctk by this method on one wire. 



be found to stick, owing to the residual magnetism of the cores of the magnets, and the difficulty cannot 
be overcome bj adjustment, it may often be got over by reversing the poles of all the batteries. 

When it decided to work permanently on the continuous current system it is desirable to procifi*e 
Daniell batteries if possible. 

When a pressure of work is expected on a Branch circuit, it may be joined to one of the Through 
circuits, to save the labour and delay of transmission ; the Branch circuit thus forming a prolongation of 
the Through circuit, one of the terminal instruments becoming intermediate, and the other being cut out. 
If authority is given thus to connect a Branch with a Throng circuit at some intermediate point of the 
latter, it will be necessaiy to cut the Through circuit at the point of connection, and an instrument must 
then be fixed upon its disconnected end to keep up communication ; but as before stated such arrange- 
ments must never be made without authority. It is essential that the apparatus on the Branch should be 
similar to that on the Through circuit, and that sufficient battery power should be provided. 

If the Branch circuit is one of a temporary kind, and therefore more liable to interruption than the 
main line, risk of delay is incurred by making a connection except by means of a complete translator, vide 
pages 18 and 19, and Plates 23, 24, and 25. 

The number of cells required for a circuit depends upon so many conditions that it is impossible to 
lay down a rule which shall be applicable to all cases. 

A current of 15 milliamp^res should usually be provided, or double that to produce a loud sound when 
working direct current sounders ; this may be calculated by the formula — 

r^ .' _.«. X E.M.P in Volts X 1000 

Current in milliamperes = f=-n r-; ^—TTt • 

Total resistance in Ohms 

The P.O. rule is to allow 15 to 20 milliamperes for direct writing circuits and 14 to 17 for double current. 

When the insulation of a Through S.C. circuit becomes generally defective, or when the length is great, 
Translators* may be introduced at intervals ; several methods of joining up Translators are given in the 
diagram, and the peculiarities of each are described in the notes at pages 18 and 10. 

* The Translators shown are all for S.C. circuits. 



The equipment provides a means of temporarily re-establishing commnnication in ease the line is 
interrupted by earth laalts which prevent any of the ordinary Telegraph instruments being worked. 

Yiorators and Telephones shonld then be substitated for the ordinary apparatus, as shown at 
Plate 26. 

This method will often enable communication to be maantained long after other methods fail. It can 
also be employed with advantage when the condition of the line and strength of the received currents are 
liable to considerable variation, as in this method the receiving instrument never requires adjustment for 
any strength of current. On the other hand, this system should never be employed where there is any 
chance of interference from inductive action, as where several lines are run on the same poles for consider- 
able distances. When two or more circuits worked on the vibrating system terminate in one office, a sepa- 
rate earth connection should be provided for each, the earth plates being sunk at least 10 yards apart. 

This novel and valuable system has been successfully worked under the following circumstances : — 

(1.) A bare wire was laid along the ground beside a railway for 16 miles, it was in contact with 
railway stav wires and covered with a pile of rails ; Vibrators and Telephones were put in circuit and 
worked well. 

(2.) Vibrators and Telephones where joined to an ordinary Telegraph wire at places 70 miles apart 
and worked well with five cells. 

(3.) Two wii'es were fitted with ordinaxy recorders so as to form two separate /circuits, about 25 miles 
in length, from New Cross to Chatham ; between the two circuits at each station was then placed a 
Vibrator with its Telephone and a Condenser, and communication was carried on independently thereby, 
while the Becorders were being worked ; thus the two circuits were made to do the work of three. Ten 
cells were used. The plates of the Condensers prevented the two lines from being in contact with one 
another through the coils of the Vibrator and the connecting wires. The connections were as shown on 
Plate 26, except that Terminal D of the Vibrator was joined to one of the circuits, and Terminal U through 
the Telephone to one terminal of the condenser, the other terminal of which was connected to tne 
second working line. 
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TIME SIGNALS. 




If the letten be used singly they show the boon only. 

If they he used in oombination they show the hours, and some nnmberof 
periods of Htb mintttea In additian to the hoor. 

Thus, M by iteetf denotes 12 h., and M A denotes 12 h. ftm.; ▲ by itself 
denotes 1, and A A denotes 1 h. 5 m. ; C by itself denotes 8 h., and C H S h. 40 m. 

In order to denote the four intermediate minutes in every ooopiets period of 
flyo minutes, the letters B» >S, W, X aiv employed, U denoting the first, S the 
second, W the third, and X the fourth minute after each hoar or after each com- 
plete period of five minutes. 

The^r« and afternoon will be InTariably identified by the letters A.1I. and 
P.M. respectlTely following "the code." 

In order to avoid the difBcnlty of distinguishing between midnight ai^ notm 
(both being represented by the letter M), messages will never be "coded *' H ; bat 
If handed in cither exactly at midnight or exactly at noon, they wUl bd coded 
MB AU, or MA TM, as the case may be. 



Time 5 h. 52m. a.m. 
Signal J ^ ^^ 



S 



M 



AUTHOBISSD AbBBBVUTIOITS. 



O.Q. 

D.F. 

G. 

G.Q, 

1.1. 




All stations. 

Direct Une free. ° ^. 

Qo on. „,-_: 

Fresh line. ''^W^ 

Break signal between the addreases and the 
body of the telegram. 

Notthrongh. 
K.K. Words to be in parenthesis. 
K,Q^ Say when you are ready. 
XiJU Words to be nnderlined. 
M.E. Mean time. 
M.Q, Wait* 
H.Q. How are signals. 

All abbreviations in the text of messages 
letter for letter as written by the sender, 
does not apply. 



N.N. Nothing more coming. 

E.D. Signal of acknowledgment. 

B.Q.^Bepetition or correction required. 

E.B. Words to be in inverted commas. 

T.L Daily time signal. 

T.Q. Am I thronffh. 

n.Q. Attend to other instrument. 

Y.E. («mm«hhm) completicHi of message and 

'' understand '* signal on the printer, 
Y.Q. Two or more stations. 
Z.M. Weather. 
Z.Q. Attend to switch. 



are strictly forbidden. Telegrams must be invariably signalled 
Ii^ the case of news messages for the press, however, this rule 



NOTES ON INSTRUMENTS IN USE IN MILITARY TELEGRAPHY. 

Instbumbkt, Tblbgeaph^ Mobsb Rbcorpino, Unitbrsaji Pattbbn, Maek I* 

The electro-magnet of this instrument consists of one coil of 550 ohms resistance, wound upon two bobbins ; piaieg 7 and 
the ends of the ooil are attached to brass blocks, so that by removing th^ screws between them the coils 12, Mark 1, 
oaa be separated fcom the rest of the instrument and worked by relay and local battery ; Uiis arrangement hiker working 
^ jhQir* i» J?W^ 12. ^7 relay. 
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Working aa & 
xelay. 

Oalvano- 
meter. 

Caution. 



To increase 
speed. 



The instmrnent itself may be used as a relay or to ring a bell, by connecting wires to screws b 6, PlcUes 
1 and d. The connections for working are shown in Plates 7 and 12. 

The resistance of th^ galvanometer is abont 130 ohms. 

Care must be taken to detach and empty the ink-well when abont to move ; also not to screw too far the 
screw n, Plate 2, to which the armatnre spring is attached : should this be done, and the bar holding the 
armature spring w, Plate 2, forced up so high that it will not return to its place, take out screw m and 
remove n, turn the bar round until the groove cut along it coincides with a projecting guide-pin inside the 
spring case o, it can then be easily slid down again into position. 

To increase thd speed — take out screws d dy Plates 1 and 2, slide out the cover and end of case,* and 
compress the spiral spring, which restrains the fan of the regulator. 

The instrument is furnished with a plate lightning protector, which is imperfect, as there is no earth 
connection when the instrument is at an intermediate station. Care must be taken that a paraffined paper 
is placed between the plates : it should project \ inch at least aU round beyond them. 

This instrument is now superseded by an improved pattern, sealed as — " Instrument, Telegraphy Horse 
Recording, Universal Pattern, Mark II.** 



Electfo- 
inagnet. 



Instrument, Tsleobaph, Morse Becording, TJnivbrsal Pattern, Mark IL 

The electro-magnet of this instrument has 2 coils, each of 150 ohms exactly ; the two wires are wound on 
side by side, commencing at the centre of each bobbin, thus there are no '* inside ends ; " and if the prejecting 
ends of the wires happen to get broken off short, it is only necessarv to take off the coils, as hereafter described, 
and to unwind a turn of wire to repair the damage ; the ends of one coil are attached to the brass blocks 
D and U, and of the other to ® and ® , Plates 1 and 2. The coils are wound so that a current flowing 
thtolf gh one coil and entering at D, will produce a similar effect upon the cores to that caused by a current 
entering at © and flowing to ®. The coils may be connected by placing both the links s «, Plates 1 and 2, 
betWis^n the blocks @ and TJ, when the full resistance of 300 ohins will be in circuit; they are then said 
to be joined " in series.*' If one link is placed so as to connect block D to ® , and the other to connect block U 
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to @t the coils are said to be joined for ** quantity," and their combined resistance is then only 75 ohms, 
or ^ of the total resistance. This is the arrangement shown in Plates 1 and 2. The first method should 
be adopted, as a rule, when the inker is joined to the main line circuit, and the second when it is worked 
bj a relay and local battery. 

The coils may be disconnected from the switch, Ac., by removing screws r' and r^ ; this is done for the 
purpose of working the instrument by a relay. In the diagrams the proper method of manipulating the 
links and screws between the blocks is shown for each arrangement, and must be always carefully attended 
to. When the screws are to be inserted, the blocks are shown connected by black spots representing the 
screw heads ; when it is intended that the screws are to be removed, the blocks are shown separated from 
one another entirelv. 

The Mark 11 inker has been worked with less than one milliampire of current. A current of 10 to 15 
should however be provided if possible. 

The resistance of the galvanometer is about 30 ohms, sufficient to indicate the passage of a current. 

Should the magnetism become weak, the mognet may be re-magnetized as described further on. 

The inker may be used as a relay, or to ring a bell by attaching wires to screws h h, Plates 1 and 2. The 
connections are given in Plates 7, 9, and 10. 

Adjustments, 

The proper method of adjusting an inker is as follows :— Adjustments 

1. Adjust screw u, Plate 2, until the inking disc touches the paper lightly and firmly, producing clear of inkers, 
marks when the lever touches the screw u fairly. ^^^" I *^^ 

2. The screw t must be next adjusted, so that the lever z may have a space to play in equal to about two 
thicknesses of note paper. 

The screw k must be next turned until, with the armature lever z held down, a streak of light only is 
visible between it and the poles of the electro-magnets. 

Lastly, adjust the spring w by means of the screw n until its tension is only just sufficient to raise the 
lever s against the stop t, when a current ceases to flow through the instrument. 
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The inker is now in its most sensitive condition ; for strong currents, the electro-magnet should be lowered 
by turning screw k, and if necessary, spring to should be tightened ; but t and u, when once fairly adjusted, 
should not again be touched. 

The speed of the clockwork, which should be about 6 feet per minute, mAy be regulated by removing the 
top and end slides of the case, as explained before, and adjusting the little screw which regulates the distance 
to which the fan of the butterfly regulator flies out. To increase the speed, decrease the extent to which 
the fan extends when flying round ; and to decrease it, the opposite. 

The worm of the axle must be kept oiled, carefully and judiciously, otherwise it will become clogged arid 
stop the clockwork. 
To ibort To test the instrument, short circuit it by joining terminals L and E, Plate h- The galvanometer needle 

circuit. should then move freely when working by continuous cnrrent, and when the key is depressed, if working by 

intermittent current. 

To test the coils, touch L with the load from C, when the armature should bo attracted. 

If the galvanometer moves as above, when L and E are not connected, and yet no cun*ent flows to line, 
there is probably a short circuit in the lightning protector. 

The lightning protector in Mark II instrument (L.P. in all Plates) is of the comb description. The 

greatest care must be taken that the space between its points is kept perfectly clear of dust and anything 

which might cause a short circuit. .The lio;htning protector in Mark II instrument is connected so as to protect 

both up and down lines when screw 7, Plate 1, is to earth. The greatest care should be taken that this 

earth connection is never omitted ; for simplicity sake, the lightning protector is left out in many of the 

Plates, but it must be borne in mind, that a lightning protector attached to earth for every instrument is a 

necessity. 

Bough An excellent rongh lightning protector may be made by screwing three little pieces of tin upon a board, 

lightning arranged like the lightning protector in Plate 1 ; their edges need not be serrated, but should be so close as 

protector. ^ ]yQ separated by the thickness of a piece of paper only, the line and earth wires being soldered to them, 

as shown. These will effectually protect the coils from being fuzed. 

In the drawer of the inker will be found a complete set of spare screws. 



To tost coils. 



Lightning 
protector. 



■B 
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The repairs whicli ordinarily become necessary to an inker can be effected by any intelligent man, when Bepun to aa 
a mechanic is not available, by attention to the following instructions : — inker. 

By the improved constmotion of the Mark II instrument the round bar holding the armature spring ti>, 
Flate 2» cannot be screwed too high up, as in the Mark I instrument.. 

To replace the armature spring, push out the keeper pin, and remove screws m and «, push the bar down- To replace 
wards through tube o until its end is exposed, the spring can then be removed and replaced. spring of 

Shimld the mainspring be broken, or its ends become free, preventing it being wound up, proceed aa fol- ^^^Ature. 
lows : let the spring run down as far as it will, by running the clockwork till it stops. Take off ratohet To replace 
wheel y, Plate 1, by withdrawing screw e, Flate 1 ; take out the three little screws v r r, Plate 2, push out niainspring. 
the ke^[>er pin and uitiscrew handle h^ now the drum or barrel containing the spring can be pulled right out 
of tho clockwork case, screw the lever handle on to the thread H, for convenience of handling, and take 
off the star wheel at the back of the drum ; notice exactly the manner in which this lies, a Htde tongue 
or finger on the axle fits into one of its indentations. Notice which of them it fits into, knock out the 
keeper pin from finger piece on end of axle. Take out three little screws which fasten on the brass cap or 
cover of the drum to it, and remove the cover, now it is quite easy to tak« out the axle and the old spring, 
and we are then recuiy for the new one, which is issued coiled tightly up and secured by a p^oe of wire 
twisted round it, put a piece of wire or string round and round through the centre of the new spring, 
and tie the ends loosely so as to restrain the spring from flying into your face when it is let out, cut the 
wire which is round the spring and let it uncoil itself just as it will. Place the slot in one of its ends over 
the hook in the inside of the barrel, and then holding the drum in the left hand wind the spring into it with 
the right. 

Keplace the axle through the centre of the spring, placing the hook upon it in the slot at the free end of 
the spring, then replace the cap, <fec., as before, place the handle between your knees and turn round the 
drum two or three times to '* sot up '' the spiing, t.e., to put it in a state of tension, so that the slot may not 
come off the hook on the axle, then replace the star wheel exactly in the position it occupied before it was 
roBftoved — ^take care not to drive in its central screw so hard as to restrain its free ction, and replace the drum 
in the clockwork as before. 
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Toiemote 
theooila. 



Le^er of 
paper wheel 
slaok. 

To re-magne-] 
tize the 
galTanometer 



To remove the coils : — 

Kemovo the ink-well and let the spring run down, take oat the paper drawer, turn over the instmment 
and take off the wooden base so as to expose the connections underneath, you will see a thin wooden slad 
covering the lower end of the coils, unscrew it very carefully and cast loose the ends of the coil wires. Then 
turn the instrument over, right side up, and withdraw screws aaaa^ Plate 1, and take the instrument off its 
wooden base, again turn the instrument bottom up, and withdraw the four screws holding the coils to the 
base and lift out the former, the little screws in the edges of the ebonite cases can then be removed and the 
cases drawn off. 

Replace the parts in the inverse order to that described above. 

When wheel g. Plates 1 and 2, fails to press with sufficient strength against the paper wheel A, and 
does not draw the paper forward, take off plate/, by withdrawing the four little screws which secure it, and 
bend outwards the spring which will be found on the under side of the plate. 

Should the magnetism of the galvanometer needle become weak, draw off its brass case, first taking out the 
little screws near its base, then unscrew and remove the top plate G, Plate 1, on which the pointer works, and 
with it the magnet, which swings inside the coil, this can then be re-magnetized by rubbing its north pole with 
the south pole of a strong magnet, and its south pole with a north pole. The magnet of a relay or telephone 
can be used for the purpose, or the eleotro-magnet cores of the inker itself, when a current is flowing through 
the coils. 

Instbuuent, TxLEa&iPH, SouKDEB, Univxbsal Pattern, Mabk II. 



Sounder. 



The connections of the Sounder,, universal pattern, Mark II, are precisely similar to those of the inkers, 
Marks I and 11, except that it has no lightning protector. 

The eletro-magnet differs from the Mark II inker, in having only one coil of oOO ohms, instead of two 
coils of 150 ohms each, hence its resistance cannot be reduced by joining for quantity. 
Oapabilitaes ^^^ sounder and inker may both be worked either by intermittent or continuous current, vide PUttes 7 
of both inker and 8, or by Siemens' relay, Plates 12 and 13, or they may be combined with detached keys and galvanometers 
Md Aouador. of Post Office patterns as Plates 14 and 19. 
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Again these inBtmments may themselves be used as relays as Plates 9, 10, and 11, in which two methods 
of connection are shown, one fox: adoption when it is convenient to nse the key of the reading instrument 
for signalling, and one for use when it is preferable to use that of the relaying instrument ; the former will 
probably generally be adopted. 

About 30 milliamperes are required to give a loud sound, but the instruments will work as relays with 
one. 



Bills. 



The bells in Plates 7 and 8 are shown in position to be rung by the instruments working as relays, they 
should never be directly connected with the line, as a slight defect would cause a total disconnection : 
care must be taken to insert only the right hand peg in the hole labelled " short circuit," when the 
circuit is being worked ; if the peg be also placed in the hole labelled " dis," the battery will be also short 
circuited every time the armature of the inker is attracted. When the bell is to be in position for ringing 
the peg should be in hole " dis" only ; thus both pegs should never be in at once. 

If the bell fails to ring, take off the cover, and see that the spring makes good contact with the stop 
when the lever is not attracted. This contact should of course be broken when the lever is attracted, and 
the stop must be adjusted so that it will thus make and break contact successively when the current is 
flowing. Bells require about 12 milliamperes of current. 



Single and Double Cubrent. 

The diagrams to Plate 18 show circuits working by single current. In that system signals are formed by 
alternately opening and closing the circuit with i£e key, and thus sending to hue a succession of currents 
all in the same direction ; these are termed ''marking currents." 

In the double current system, after each marking current a reversal, or current in the opposite direction, is 
sent ; these are called " spacing currents." 
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The rdrersals have the effect of destroying e>nj residnal magnetism in the coils of the relays, and' of 
dancelling induction in the line, thus a mnch finer adjustment can be nsed than with single current, and 
much greater speed attained. Special double current keys are used in the P.O., but Plates 19 and 20 show 
how the system may be worked with F.S. single current keys, provided that double battery power is available.. 

When D.C. circuits are temporarily out of use the wire to the centre of the battery should be discon- 
nected, so that the cells may not be on short circuit for an unnecessary length of time. 

Duplex Woeking. 

Plate 16 shows the method of working direct current duplex with the Mark II inker, when rheostats or 
resistance coils are available. The resistance in these must be adjusted as described later on, it will be 
evident then that the carrent of either instrument on reaching terminal L has two paths before it, one through 
one coil entering at D, Plates 2 and 16, and leaving at U, thence through the rheostat to earth, and the other 
path, through the other coil entering it at © (thus flowing through it in the reverse direction to the current 

through the first mentioned coil) and passing through @ to the line wire ; if these two paths ar^ nearly, 
equal in resistance, the current will divide itself between them, and will produce little effect upon the 
armature of the electro«magnet as the current through one coil will counteract the effect of that flowing 
in the reverse direction throngb i^e other. If now the distant operator puts down his key, he too sends 
a current into the wire, the effect of which is to disturb the equality of the ciirrents in the coils, hence the 
current from the battery of the first-mentioned inker no longer splits nearly equally between its two coils, 
and consequently a signal is recorded. 

The battery power at each station is generally equalized, and the clerk at one station should then adjust 
as follows :— 

Instructions fob Adjustikc^ the Becoeder and Belay for Duplex Working. 

Duplexcmmit 1. To adiust Bheostat :— 

'with Bo- Station A to send signals (A B C) to station B, B meanwhile to work his key slowly, and to adjust the 

ooiden as • resistance coils, until signals from A are good, when the key is either depressed or raised. 
Plats 16. 
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2. To adjust Morse Armature: — 

Station A to cease signalling. B to work his own key, and to adjust armature spring, until the armature 
is unaffected by the signals. 

3. B is no w ready for duplex working. 

4. A is now to follow the same course. 

5. B should work his key once more, to see that his instrument remains unaffected. 

After one or two trials, however, the clerks will know the resistances required to woi*k duplex, and be 
able to adjust with little delay or trouble. 

When relays and differential galvanometers are available they should be used for duplex working, as Duplex circui 
shown on Plates 18 or 20, in preference to the arrangement shown for direct writing duplex on Flate 16, with relm 

The balance w411 be much more easily obtained and maintained bj the double current system when the SCI or DO. 
distance exceeds 25 miles than by any other. 

Adjust as follows for either single or double cnrrent duplex : — - - 

(1.) Let station A (the distant one) hold down his key^ while station B adjusts his rheostat until the Acymtmentti 
working of B's own key produces no effect on B's galvanometer. 

'2.) Let B hold down his key while A similarly gets his balance. 

,3.) Let A send *mm^*m«^mmm^ while B a^'usts his relay until he gets clear signals. 

^.) Let B send ■>«iM^*k»M^^«iM*i«B and A adjust his relay* 

he switches are provided to cut out the rheostats when it is desired to work simplex, «.e.| in the ordinary Use of 
way and not duplex. switohee. 

Condensers are often used on well-insulated circuits of ]00 miles in length to facilitate adjustment by 
balancing the static charge of the line wire ; about H microfarads for every 100 ohms of line resistance is 
about the average required, the most suitable amount must be found by trial, rememberijig that to })ring the 
'condenser plates into use the ebonite pegs must be inserted, when wlfMrawn they are not in action. Besist- 
ance cords are used to retard the discharge of the condenser, as at P, Plates 18 and 20, when the length of 
circuit reaches 150 miles. 
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The relay adopted into the service is that known as the "improved Siemens' pattern," it has two coUs; 

d^il ^* ^^' ^ *^^ ^ ^™ ^® ®^^ ®^ ®^®» *^^ ® *^^ ® ^^ *^® other coil ; thej can be joined in series or quantity by 
means of the links. When both links are between © and U the coils are joined in series, the whole 
resistance is then in circuit, namely, 400 ohms ; to join for quantity correct D and @ by one link, and U 

and ® by the other, the current then splits between them, and the resistance is reduced to 100 oluns. 

A zino (or negative) current entering at D or ® will move the tongae to the M side ; and so of course 

will a copper or positive current entering at U or ® . 

The coils are differentially wound, and can thus be joined up for duplex working, as shown in 

P2a^e« 18 and 20. 
AdjQstment ^^ adjust a relay the tongue is to be brought as near as possible to the centre between the pole pieces, 
of relays. which should be about fthia of an inch apart; the contact screw is then adjusted so that there may be a 

space equal to about the thickness of a sheet of note paper between its platinum head and that of the 

tongue when the latter is hard against the back contact ; and lastly the regulating screw is turned so that 

the tongue may just lie against the screw head on the spacing side. 
Numbers are sometimes used instead of letters to distinguish the terminal screws ; in the Flatefi tbey 

are therefore both numbered and lettered. 



Atjtohatic Teanslation. 

It is sometimes necessary to transmit messages received from one line to another automatically, transla- 
tion is then sometimes adopted ; the system requires that the translating instmment shall be carefully 
watched and adjusted, otherwise time is lost. In a complete translator switches as shown on JPlaie 17 are 
used to divide the circuits when desired, so that the translating station can speak to the stations on either 
line independently. 
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Plate 21 shows a simple method for translating between two circnits working by ordinary intermittent lit Method* 
current, as Plates ? and 8. In this case an inker or a sonnder is always in the circnit, so that the passing 
signals can be read, and keys, so that the translating station may speak to the distant offices, but as no 
switches are used, the line cannot be divided. 

PkUe^ 22 shows a similar arrangement which wonld be nsed when separate keys are not available. Snd Method. 

To speak to either side, the tongnes^lof the relays are nsed as switches. To speak to the np side, adjust 
the tongne of the np relay to lie hard against the M stop, and tnm ronnd the brass bar of the inker to 
connect Z and £. To speak to the down side adjast the tongae of the down relay as above, replacing the 
tongne of the other as nsnal, the inker is always in circnit. 

PkUe 22 shows the apparatus in position for translating by this method, the distant instraments being 
joined as Plates 7 and 8, i.e., both putting G to line, and working as direct writers. 

Another arrangement is shown on Plate 23, switches to divide the circnit are here provided, and a sonnder 8rd Method* 
or inker for each side. This is preferable to the other methods if the neoessaiy apparatus are available, as 
when divided both circuits can be worked simultaneously, or one may be worked when the other is faulty. 
The relaysare arranged in this case up and down respectively, that is, the current enters one at D and the 
other at @, hence it is necessary that the distant stations ahould also be joined np and down, that is to 
say, the up station must put C to line, and the down station Z to line. Belays should not be nsed at the 
distant stations. In this method no sounder or printer is in circuit to record the messages passing. 

Plate 24r shows a more complicated but more perfect system, adapted for important circuits, where plenty 4^]| Method, 
of battery power is available. Here a relay working a sounder is always in circuit on each side for watching 
the working. Switches are nsed as before to divide the circuit, and detached keys, to speak to the distant 
stations, which must be joined correctly as *' np " and '* down.** Relays may or may not be nsed at them. 
The disadvantages of this method are that two relays are included upon each line, thus increasing ihe 
resistanpe of the circuits, and that the battery being earthed in the centre double power is required ; to 
obviate these, the arrangement shown on PlcUe 25 is proposed, the switches divide the circuit when required, 6th Melirtf 
and divert the incoming currents to relays working inkers or sounders, one of which then speaks to each 
line. In this method it is important that the distant stations on each line should be joined as " down,'* i.e., 
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fihonld in, all caaes send zinc currents to tke central or translating station. With these examples no difficulty 
it is thought Vill be found in modifyiug the arrangements as may be required, bearing in nngd the rule that 
a zinc current entering atD has the same effect on a relay as a copper current entering at ®, in both cases 
putting the tongue over against the M stop. The translators are all designed for single cuiTent circuits. 



The Vibbaxino Cubbent System. 

' PlaU 26.-«-A vibrating sounder connected as a lihunt to the line on depressing the key has the effect, 
whenever a current is sent to line from the key, of making and breaking contact with extreme rapidity, 
thiisi,eBoh oorrent sent from the key is broken into a sucoession of currents, each of extremely short duration, 
and a musical note is sonnded in the telephone, longer or shorter in duration^ accordingly as a dash or dot 
-is signalled. This system has been successfully worked through 15 miles of bare wire lying on the ground, 
and even when part of the line wae thrown into a canal, the signals were perfectly readable. 

The fiffore marked *' Intermediate ** on Plats 26 shows the system of connections adopted in the first 
pattern ci vibrators which were adapted from old FS sounders ; the construction of these instraments was 
•found to be insufficiently solid and difficulty of adjustment arose ; the resistance of the coils were also too 
high« 

A second pattern was designed as shown in the figure marked ^ Up." In this the current through the coil 
is maintained by means of a switch, and is not broken by the key as in the first pattern ; the adjustment is 
therefore maintained better ; only six of these have been purchased. 

The figure marked ''Down" shows a revised pattern, which however has not at date of going to press 
been sealed. 

The switch in this pattern is dispensed with, and a small additional key * is added, which, when closed, 
has the efiect of short circuiting the telephone, and of increasing the effect at the distant stations. 

* The connection thiough the inatrtunent for reeeiTed cunrents u cffooted by a short cirouit ixom the back contact of the key 
to the blue and terminal u, this cuts out the resistanoe of the xnagnet eolL 
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TELi;PHONES. 

GowEB Bell Telbphones. 

Gower Bell telephones hotve been largely introdnced into the service ; and, aa the method bj which speech 
is transmitted bj them is freqaently not understood, a few words in explanation of the diagntms voaj i^ot 
be out of place. 

Flaie 27 shows the arrangement of the form of instrument which has been adopted. 

. FUite 28 shows the paths traversed by the various currents. 

When the tubes* are lifted out of the holders, the levers rise and short oirouit the battery through the inner 
coil of the inducUon coil and the microphone. When now a person speaks against the board under which 
the microphone is fixed, the resistance which the latter opposes to the passage of the current is varied in' 
correspondence with the vibrations of the board, caused by the sounds stnking against it. These variations 
in the resistance cause again corresponding variations in the battery ourrenty which, as above explained, is' 
flowing through the primary coil of the induction coil. (See Fig. 2, Plate 28). 

Anyone who knows the principle of an induction coil TnH understand that each variation in the current 
through its primary or inner ooil causes a current to flow through its secondary or outer ooil ; the path of 
this secondary current is shown on Fig. 1 ; it passes to line to the distant telephone, and flows through it 
along the same path (as shown on Fig, 1), passing in its course through the little coils wound on the poles 
of the large magnet ; in doing so it temporarily strengthens or weakens their polarity^ and thns the tin 
plate opposite to them is attracted with more or less strength, and caused to vibrate, thus setting the air in 
motion, and producing sounds in the ear tubes corresponding to those which struck against the board of 
the transmitter at the other station ; the continuity of the wires can be tested by the help of Plate 28. 

To test the primary circuit, having first removed the tubes, take the Cof the battery off terminal O o£ 
telephone, and put it on a detector joining the other side of deleter, first to termiuoi p c^ thcQ tp tor* 

* The listening tubes which are screwed on directl7 beneath the tin disc, are omitted in the plates for sake of cleanness. 
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minal L ; if you get a defleotion in the former case it proves that the circuit through the primary coil is not 
disconnected ; if in the latter, it proves that through the secondary coil (vide Figs, 1 and 2, Plate 28). 

But a telephone is of little use unless an arrangement for attracting attention is provided, and therefore 
a chattering hell is added to the apparatus ; and it is this part of it which causes almost all the difficulties 
-which are experienced in working on this system. Only two or three cells are required for speaking any 
distance, but many more according to the length of the circuit are wanted to ring. 

Fig, 3 showa the course of the outgoing ringing current, the circuit being completed by pressing the push- 
piece at the top of the instrument. The ear tubes when i*inging must be in position so as to depress the levers. 

Fig, 4i shows the course of the ringing current arriving from a distant station ; it passes through the 
lever and through the bell coils ; thus the lever is attracted and breaks contact and then immediately flies 
back and again makes contact, and so on, producing a series of blows on the bell. 

To test the outgoing ringing current, put a detector between terminals L and E, leave the ear tubes in 
their sockets and depress the knob and you should get a deflection, vide Fig, 8. 

To prove that the circuit for the incoming ringing; current is complete and the bell in order as before, 
leave the tubes in their places and all wires on, and join terminals B and L with a short wire, when the 
bell should riuff at once. 

But the rapid breaking of the contact by the bell nearly incapacitates the current from performing any other 
work,* and hence if three or more stations are on the wire, little or no effect is produced on the bells of the 
more distant instruments. Some telephones have therefore been supplied with a little coil of wire of the 
same resistance as the bell coils and called a shunt ; this is inserted in the line circuit beside the bell coils so 
that the current splits, half of it only goes through the bell coils and the other half flows on to the next 
station through the shunt, and thus the circuit is not wholly disconnected, but this device is not wholly 
satisfactoiy. 

PlcUs 29 shows the best arrangement for obviating the difficulty ; a detached bell is there supplied, and 
instead of bell coils and lever inside the telephone, a little relay i? substituted which makes contact and 

* This is due to a wftot of' unison in the periods of ribnition of the •rmatures, one breaking eontaot as another makes contact, 
and so on« 
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closes tbe local circuit through the bell as shown in dotted lines in PhUe 29, without, as in the last casCi 
constantly breaking connection, thus any number of telephones may be joined np together. 

Care must be taken with telephones of all sorts, bs explained before in the remarks on bells — that the 
-spring of the bell lever makes good contact with the stop, when the lever itself is not attracted, ancL breaks 
contact when it is attracted ; and also that the battery is not kept on short circnit by leaving the tnbes out 
of their holders, also that the knob at the top of the instrument makes good contact with its two contact 
points. 
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Adib's Tblbfhonss. 

f 

Patterns of Ader's transmitters and receivers having been lately sealed, a diagram showine their an*ange« 
ment is given at Plate 31. The principles of construction are the same as those of the Gower Bell 
telephone, although the details are otherwise arranged. The shs^ of the microphone is different ; it has 
20 points of contact instead of only 16, as in the Gower Bell. The magnet of the receiver is circular for 
ooavenience of holding it and for Imnging it npon the switch hook. When thus placed, the cnxrent throogh 
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the priqiary coil is cnt between springs A and B, and the instrument is in position to send or receive a 
ringing current. 

Two or three cells only should he joined to terminals marked P T (pour ielegrapher) for the speaking 
battery. If this number ia insufficent to ring the bell through a long circuit, a separate ringing battery 
must be connected to terminals PS (pour sonner^ to ring). 



Xntsbcommtj^icatioh System o& Telsphoke Eichanoes. 

. «• ■• •• •• 

These have been arranged in several "fortresses, dockyards, &c. 

Many systems are followed in civil practice, *but that shown on Plcde 30 has been found most adapted for 
military requirements. 

The switch boasds are made with any number of holes up to 100 ; through each hole protrudes a pair of 
brass fangs, like- the jaws'of a pair of pincers ;• so long as these hold together by their spring, the line wire 
attached underneath to the upper jaw is in electrical connection with the earth attached to the lower jaw, 
and thus any current 8ent«from the distant station actuates the indicator. If now the jaws are forced apart 
by the insertion of the peg; the line is cut off from the earth, and may be connected by the wire between the 
pegs with any other line or* with the central telephone, by inserting the other peg into the corresponding hole, 
thus any two stations may be put into communication with one another, or any station may be spoken to 
from the central station. 

Every distant station can call up the Central Station, as, whenever any person at a distant station — say 
at No. 8 — depresses the bell-push at the top of hift instrument, a current passes through No. 3 indicator 
at the Central Station ; this is so constructed that the passage of the current deflects the needlo or drops a 
little shutter, which in falling closes a local circuit and rings a bell. 

The^ attendant, watching at the central office, replies by connecting the central telephone with the line 
on which the call was received by inserting the switch pegs, and, by depressinj^ hia bell-push he rings the 
bell at No. 3 station j both clerks then proceed to speak in the usual way; if necessary No. 8 mi^t be 
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then connected with any other line and station whom he may then ring np anq speak to a^nsnal ; ho 
mnst, however, take care to ring at the conclusion of the conyersation,- hid ourrent will then deflect the 
needles or drop the shutters at the Central Station and advise the attendant that the donTersatibn being 
over the lines may be restored to their normal condition by removing the pegs firom the holes in the switch 
board. 

In the diagram only one instrument is shown upon each line, for simplicity; bat two intermediate Interipediato 
stations may be introduced in addition, upon any line, but then all the. telephonies most be those with statioiuk. 
relays and separate bells, as PZa^e 29. . '....• 

If it is found that the current from one line not only deflects the needle on tihe indicator belon^ng Caution, 
to that line, but also the needles of other oircnits, the resistance of those cdtcuitli xxrast bQ .increased or 
the earth improved, or both. 

Each switch peg is fitted with a bnu» projection, or noBe, which ensures that it mnst.ilwa^f b^ixumrted^, 
into the holes in such a position that the same side will always be in electrical ^contact with the upper 
jaws of the switch holes. 



ABC Apparatus. 

As Wheatstone's ABC apparatus are used on circuits at some military stations, diagrams o{ J^heir connec- 
tions are given on Plates 32 and 33. Most of the adjustments of these apparatus are of too complicated and 
delicate a description to be undertaken .by any but skilled mechanics. 

The only skill required in working the ABC instrument is that necessary to turn the handle with a proper 
and uniform velocity, and not excessively fast, with the right hand, while depressing one key at a time with- 
the left. " When not in use one. key should be left depressed, and the handle turned downwards, otherwise 
in instruments of old pattern a disconnection is often caused. The bell must be kept wound up, and care 
taken not to overwind it by violent jerking of the handle. More than five (at the moat) of these instruments 
can seldom be successfully worked on one circuit, and if possible the number should not exceed four. 



PARTICULABS OF BATTERIES. 



^ 



K- 



Ih U8B Dff THB PoST OlTlCE. 



In USB IN THB Wab Departmknt. 



• 

Descnpiion of Battery, 


Electro* 
motive force. 


Besistanoe. 


Description of Batteiy. 


!Blectro- 
motive force. 


Resistance. 


* 


Standard. 


Standard. 


Bicbromato • « large 

• 

,1 • • mddiiiiQ 
P%iiieU •• •• large 

«« «• small 

• 

Chamber • • laige 

• 

„ «, nnall 

Oidivaiy 

Ledancli^ . . old 

f, gravity and 
agglomerate 


VoltB, 
214 

214 

1-07 

107 

107 ■ 

107 

1-07 

1-6 

1-6 


Ohms. 
2 

S 

4 

10 

5 

7 

10 
2 

1* 


Orove's firing 

Leclanch^ „ •• •• 
„ agglomerate firing 
„ „ field serrioe 

If II Jvo. o • • 

„ No. 3, with in- 
creased resistanoo 

„ test cell 

Daniell signalling, low 
resistance 

„ P.O. ordinaxy • , 


Volte. 
2-0 

1-5 

1-5 

•1-25 

1-5 

1-5 
15 

10 
IW 


Ohms. 
•08 to -2 

-15 to -25 

•lto-2 

2to4 

•6tol 

3-25 lo 3-5 
12 to 14 

1 
10 



• Thii 10 varptmlj pafe ntitm lower tiian the proper B.M.F. of » LeoUnchi cell to oorretpond with the power 
<eliwi1itw lor on Mrrice. 



which slioiild 



Instrument Telegraph Morse Record ing Universal Pattern Mark II. 

PLAN. 



1. 




DoNCCRriiLD.ltTH. 22.Bmf4*o S ' Coiiyiir Cmmn 



'\ 



Instrument Telegraph Morse Recording Universal Pattern Mark II. 



ELEVATION. 




DANCeRFIE.LD.l.ltH 22,&tOFORO S'COVINT CAftOtM 



I 



I 



( 

I 



I 



I 



I 



E-*- 



E-^ 



E-<- 



Testing with Detector. 




For 



X JHsamjn/tctiorv 



ffJftJs 




JBgr^ 



For toial Earth or cUU. 



I 



I 



Znrvin a. (xtrrmt. €tv the wur in 
the fHtteA-walk along the line 
oecasimuMUy puiixng aetoctor de^ 
tureen. E/tna ^rr; so lon^ ^'^J^""- 
gei a efurad. the findt is bmwvyvn 




" 0.2'!' 



tJ^Mtthewire toBarlh. 



E 



Sgytfke-wm dif. 



E 





Mlililih^ 

dMeotumrtu wkoU hattifFy* 



3. 



DANGEitrieLO. LiTH 22 Btorow S' C©«rtiiT 



Detector 

CONTINUED. 




lUioewing w Ziiic Otirrent. 




^eeminff w Cofiper Current, 




lb test cu Ttta^neb.FlojDt ihe Soaih' poU a^tunt^ centre 
o^Jhieeeor cauL note tAs djefUdUou/ cauL compare 
intkf that caused^ Jjy a tawwtv pood* mapnetf, 
A ffood> nuMpnet ohoaZd' suoiadiv ito owm* weight when* 
hoLnpingf /horn* fv nutoe ofj^'orv. 



Dancerfielo. LiTH 22.BcoF0itDS' CovENT Gai 




Testing with Wheatstone's Bridge . 

Methods of nueiaurm^- Menatance. 



-^^M'^d^ 




shoaJUL net he 2af# 



shouMA he iOOO^ 

etXithro 2S00^ 



'^^^ 



%tt9t CL Jdnje^ ibr reMtanee ot 
QmdBotor putrtto earth^atfkr 
end. 

Jhtest ibr msulaium, registaatDe 
it nuist he left dig.atfiw 9ut, 
Ih test cu locpfjoincne enA to A 
poiioLthe ether tff Banduee na 
eewt^m 

ItenetcMce naiat tMhute^ he vut- 
fAMg^ed cir ACD cdverwiae no 
ourrSktwtU/ pcu8 through/ €he 



ir-^h/t renttance inh^tse^imh 
tbtkatinQ Dike reeuAtnce m^ 

D B fnecbguTBe that of the line • 
J^iJtatm^ts OifjBenttmseortme 

iemthihat in AC the renstanee 
unpiagged in DBwiU eorretpond- 
-aifffy he ten tanee or one tenth 
Aatef€he like. 
The fflug otritch re v tn m e tine 
and eaii^ axid enoMoa teste to 
he taken with reDmnse eurrent 
i^aohfyf it is not oiXwc^ /tt- 

-toA to military instruinenls. 



Dancerfielo.Lith 22 Bedford S'Cqvcnt ( 



Testing with Wneatstdne^s Bridge 

Contuvued/. 

PORTABLE APPARATUS. 




AstaJbLc 
iMcaiifmeier 



A peg TfojLBt he ineerttd/ odb 
hoU EQUAL or X TEN rwb in, hoOvj 
wh/ofv hoJboanjce is cbtoaned with/ "peg 
at EQUAL tks res^ unpluggeeb ut A 
B. m/saeures thjodb of hun/^, ^vherv inth 
pep at/ X TEN , it, muet be ■naUti-' 

'•jiUub hy. 10. 

list iivR nvagnjgb -to redujoo' defleotianit 
coauMdL by JSarth^ Currents so as rwt 
to eauxed> 30"". 

hv teetun^ Lightmng Gmdjucturs 
vidjt App. n. Arrrv/ droilar^ /f* 

Septr fasf. 



DANCWiritvo.LiTN 22.Beoroi»D S* Covik 



Two Inkers markii Working by Intermittent Current. 



Mtxrk 1 Old/ pattern/ Ikkers^ are to T)e Joined/ up sinularfy. 



ir^ifrlzne^— — v 



^ to Earth/ or line 



LP 



-6P 



i^ii'osv " I 



« 



! r- 



I 
I 

I I 

t • 



I I 



I I 




^uffcfwED 



iiED:;^'ti^^' 



bia 



'ortvnj^^ 




(See Ctoitum^atpagfe 15j 
rdxxtwe to Bella. 




BY CONTINUOUS CURRENT. 




^arUn/B 




Damgerficld Lith 22 BrcroBO S' Covemt Garden ^5"^- 




htte \ ZJ I IC 



-— i r— =" 



*-^l!B 



SOOMMFS WOUK/MC or COMTIMUOUS CURIt£NT. 



DAictRFiEin liTH 22 BtoanD 5' Coveki C>doe<i ':'<^- 



^ai 



dH 



9 



One Inker working as Relay for Another , 

Similar comucUons for JJp A. Daww Stations^ 



lEADINC 
IMSTT 



DOWN LINE OfiE'« 



^UPLINE OR E 



LINE BATTERY 




RELAYING 
AMO 

SIGNALLING 
IH8TT 



LOCAL 
BATTERY 



OANCERrilLO.LlTH 22 BCOFORD 5* COVCNT GAROtN#^ 



lO 



One Inker working as Relay to Another. 



Sinalur Cbnnjocticns fm* Iff & Dowtv StaJbUma, 
ALTERNATIVE METHOD. 



DOWN LINE Oft 






^^^^^"^^^^^^iff^M^^^^^^^v^^^^^^M'^i 



wt^m ^w^»i 



INC BATTERY 



REAOINC& 
SICNALLINO 
IN8TT 




UP LINE OR e 



S 






';^: 




LOCAL 



* >^»*i^i^^ *^^^^' 



GAL 

M — 



i^*'^'^^ 



RCLAYINO 
INtTT 



OAncc^niLO.LiTM 22 BccroBC S' Covsst G**otii^^ 




ALTERNATIVE M&THOD. 



DOWN LIHC- 



RCADIHCA 

SICNALLIHC 

SOUNDER 



. »4JPL1NE 



DMUIRFI(ltl.LlTK22.BCDrORDS'CCIV(N1 CMbll^ 



An Inker mark i old pattern Worked by Relay. 

WM£N A SEPARATE HEY tS NOT AVAILABLE. 



12. 




DOWN STATION, 

At cav VJ3 Station/ the Xuie & Earth' wu'^s are to he reversed/. 
Straw a/^X hd^iftav CotLSlodos are to ie renwyed aa sJwwa- 



Dancerfielo. LtTH 22 BtoFORP S ' CovEHT Garden ^01. 



13 



A Circuit working by Relays and Local Batteries. 

A SOU/tO£R AT 0N£ €ND AND INKCft AT THE OTHER . 
Memovc screws hetwtav coj/ blocks as showTL, 




DOWN 



C LINE 
BATTT 



DAHCCuriELO.LiTH 2? BtoroRO S' Covemt Cardcm 4^C1. 



1 






u. 


1 




Single Current Circuit. 








VIITH RCLAIS. 






DOWM. 




i 


\ 






~ 






LOCAL 


: F' 






( 1 ' . .... 






^..•6 c^ 




'■ ■" i <? 




-':"":■"-■© 






oguj4iii»' £]■■■ 


U^ 


oiuptiji^ 


•in-J 




RICOROtR M 
SOUNOCR . 


J 1 1 1 1 1 |-I-Jbatt(Ry battery H 1 i 






ResLstance of met (5>eZ trf' Jfelay 3O0. 










D*HCt»IIlD 


L.i»2!,Bi»#<»oSCo.tiiT6Mi>K «« 



DUPLEX. 




ccH-SC 










Galvanometers . 

fbn Single on Duplecc working 
on /on Hating* 

MILITARY PATTERN. 



SINGLE CimitCNT. 
.pLf4. 



ret^-'2S 




LINE TO BE 
TESTED 



POST OFFICE PATTERN. 



res'^'-ZS 




LINE TO BE 
TESTED 



TESTING. 






T 

E 



15. 




IXiptugrrs^in^Jt tmiil 
'dtenJeedle ranams steaebf, 
the res^ unpbju^yed^ilL 
then equal that of Une, 
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Two Stations working Duplex. 

WITH MA/f/C II IMHSRS AMD RHEOSTATS. 



16. 



&». 



The yneral ndr is that the bcctterm ett eack eruL should/ he eguoL omL that 

there sJuJuld- be tvo intermediat/e StoUbUma.. 

The HesiHaii/ce i/t earh Bheitsttit mfist he adfusted- as direcfjcd in* the notes. 

Zl I ] |c IT Th'AiremiiaZ tnth^cutomaia^ are earrtJaMe ^^m ^ysnt Zj 

BATTKRY ' ; »«• cireuMt -iJuM^ A cmdi. Detectors, S^wm^hm- l0£, f^ j i | BATTEI 




^&c.:^ 




^^} 







Dettetor 




— *4- 



Oangcrficlo. LiTH 22.BcDro«toS' Covint Gmoin''^' 



i 



17. 



Reversing Switch. 



Handle to Riffkt..^,P'to A , Z t^B. 
^ Left ._ - F toBj L to A. 



5? 7) 



,! 




OauGCRFIUO LiTH 22 BtOfORD S' CbvCMT GAirotH ^^^ 



t 



A/. I 






"v- — 



^ 
^ 

•^ ^ 

•V 



i^ . 



-w* 



V. 



^^ 



OOi 






Duplex Circuit with Relays. 

.A^ Switch^ Handles to the. ^Ru/if. /or Drzplea*, to fhe le/i for Smgile worJtrnn. 

FOR ADJUSTMENTS 5bc the NOTES. 



18. 





DIFFERENTIAL 
CALVANOMETEfl 
S9€flaU IS. 



CONDENSER 
f SHEWN IN DETAI 
DOWN 8TATI 



LINE 
BATTY 



|pi>\iO 



¥Kt 



DIFFV 
CALVP 



The SwiU^^ ^JuxUd be Jouveid fy a wire €U9 shown, ojul^ if the Jiatber^* r^rceedjf 
10 Cells a S^esistanjce e/fant to it ahoaltl ie inserted djtR.H . 
Ytttett GUr^iihttiL tht/Hi'.r ^%%t'/rJw^ oi-c jn-fniiifd thty titit^i /tpjotneiil ^tjj ,t^ ifhotvn at IW-ihitiflinn hock. 

DAHCfpriciD LiTH 22 Btcrono G' Covcmt Ca»oc« *^ 



THREE OFFICES WORKINC BY DOUBLE CURRENT, WITH 5INCLE CURRENT KEYS. 
SmJbdh handles to iht JSUghz fior Recetk^ing: to tke Ze/h (or Serutuuf. 

INTERMEDIATE. up. 



or£cLr^u 



19, 




iLine 
orFoHJh 



Oangimfield Lith 21 bitruRo S' Covcnt Gakocn 7W 



DOUBU CURRENT DUPLEX, WITH SINGLE CURRENT KEYS. 

Turn/ Switch handJUs to ^e JLdh ^h/sny working ihtpUa^ 
Jor Simplex iarru Aenviv A^Xeft to send,Aloihe^Jbighi} to re ceive as iiv Pi. 19. 



20 



DOWN 
CONDENSER 

CcH IS ruted Juuv 
vt at '^ 




iM I I 



HjHHllt^ 



ocndy €t vAoty oJb dU>wn/ sixMtwiv, 



zHllhhHl 



^ 




DOUBLE LINE BATTERY 



DOUBLE LINE BATTERr 



-i^ ft. 



ft f ^- - - — 



7«/lA 



Automatic Translation . 

aerwECN statiom woRXiNC by tNTEMnrriHr amnear m putes T^e 

Mher record alL autgdn^ JXanjaJU, Cbfls c^JEkher x» DA^idtd curmt. Ait Dtstant Staidau 
' send XAu: currents to Ihansiater tmd^ heJoatsBi or ^IkmfVK 



21. 



it^lTRANSUTINC RELAY. 




Nf 2 TRANSLATING RELAY. 



BATTERY "== 



DANCCRflCLD. LiTH 22 . BCOFORD S* COVf.NT GaRDCM ^^^ 



L 



Automatic Translation. 

BerWSEN STATiONS WORKING BY tNTeRmiTTEtfT CURR£t0r AS PUkTBSliiS. 

WHEN SePMRATe KEYS A§9C NOT AVAILABLE, 

ThtMurreoordaoJlOuit^ou^ Sumals} to speak to eMer of the Disianl Suuums,adfU8t toHffU£ofJ^1ar2Mdti2^* 
rtspeetawfy to lie hard aaoMJOstMside, ^ turn, bar ofJkier to ccwneet terminals laielieil Z AE. 

The ttstnansfUs cur shewn, are tMrranoed icr ^xuisiaiww. 



22. 



Nf I TRANSLATINC RELAY. 



N* I UN 



DutantStaiiumsmjUj9tallsenjd/ 
Copper eutrenis to Ihoft^iaSor 

ihtwHk as dirsct vrrUers 




m2 TRANSLATING RELAY 



N?9 UNE 



^GaJt^^are oaroMJUMejouv them/ 
m C^ctt GGr.buJbthaJbon^tkjR Mia* 
shase cJt auigou^ currents , 



.|.|.|.|.| 



Danccrficld Lith 22.Bcdforo5' Covcnt Gakocn SKO, 



23. 



Automatic Translation , 

FOi^ CiRCUfTS UPON WMiCM B£LAY3 AR£ MOT USSD. 

When/ S9r£te^ Andie^ are to the Itiffhtf the Gr^sadt it cUvidjtd/r the M^ht meander jpeaJks to the 
Jhwrv, the le^ to the Vp Stations, Tk/e Vji} cUotant Station^ ituMOt he eo oonnsotoaL eus to put 
Copper tx>Lum A the JDawn^ Station^ Zino to Zine,I^6aJbmnom^etens Ure caminUe znotrt tkem>. 
€tt G.G. 



swrrcN 



UP UNt 



SWITCH 



INKCR 

OH 

•OUNDCR 




inkeh 

on 
SOUNDER 



BATTERY 



DanGERF IllO. LITH 12 I^EoroRO 5' CovtNT Gardcn . '«^ 



-4.» J 



"■« :V' 






^/!• ! 



Automatic Translation, 

lll^gm^ Switch^ handles are to Mt, ke^s ondireLa^s arc tdL v^ Oa^oBdt^-wh/OL.toSiMkt iShje 
19 do^ided and Jleada^ reltufs and h^ are in, position to speaJ^lv dCHanS SUeii^ 
AIL Statums must put, Cto JJown and Xto Up Luve, 

DOWN UIIE-*— -**-—— ^ LP r- ■ UP UHt 



2^. 



LXKAL 
«ATTT 




LOCAL 
BATTY 



CALV8 



DAMCtRFItLO.LlTU 2?.13rft»"C«0 S* COVtMT CAi«rH ^*tt 



Automatic Translation , 

Wiat Stnkdi kaneUes aretoEMt irufuimiinff rda^s are alom in (Xrctut/ what to the Le/t thty 
are cut out, eauL OLraut is dSunded, the Jteadu^ retigv andK^s are thin, iitpositioti' to apeak 
to the distant Stations, 
JOl distaavt Stations nutst hejoinad^CLS l}own,, that is send 2ike (hrrwats to the Ihansiaton 

TO LINE WTC. ^"3H?£ TO LINK N«a. 



25. 



LOCAL BATTY 




LOCM.BATTZ 



}l9kem> Sinr.handies artto 
IjifbA toL&PtoB, 



AT -=- TIRY 



Oangerf'iuo.Lith 22 Bcoropo S' Covent Gardcn 



0Hk 



26. 



Connections of Vibrating Sounders ^.Telephones. 



Down. 



Intermediate 



yewpattfnv 
with/ ^wrt' 
diruiting 
key. 




Ihlq^h^me. 



lelephtme. 



JikwpajtUm with Avitek. 

(ixft' jwilch- What instt 
is not in use. 



ro9 



ee 



20C 



w 




IksUphjime. 



fif.B.ARUpk£meean^ ahohewertedcn^ dawn^Iute ateouch Station^ if preArrod, 
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Cower-Bell Telephone 

WITHOUT RELAY. 



27, 




in/ ctrouit, Itlfpkowot wM/ relays 
€ut€L deiaakecC Alls ^A/juU Se 



^xetkir^ J3€Mery'<^ ] 



^Jtin^inff Bailory 



Onfy jRro or Three^ C3Is are rotpdred Ar Speakinff. 
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Cower -Bell Telephone. 

O/AO^A/HS SMOWiNC eOi/^S£S OF QURRSfirS. 

Coarse cf Secondary or JkcbuseA Cbum ofl^imary SpeaJdnn OarrenJb, 

Speoikinff Cumcnts. ' — ""^ — **"' 

^hconUng &t Outgoing Cum ^ fiMow the sanve route ^ 



Ftg.1. 




■sn-^-rcB 



^sss 



^ ^0 




Cofunae of Outgoing Jtinging Currents, 




Fig, 3. 




^Fig*2. 



28. 



Courw oflhjoomxjng Brnguy Currents^ 




Fig, 4-, 



!^a>j«>iMnnM I •▼•> .0 3 Orikr^ an C ' ^ Mtir UT ^. aanrk* 



#m. 



Gower-Bell Telephone. 



«*S.'» 



ARTH OR LINE 




a CELLS SPCAKIHC, 

WTranr. 



.ITH^; ■J...,.1.)0='CO-EHtC>" 



<^ 



J"^* 



4 



«"% 



Intercommunication System"! "^^ 

pR TELEPHONE EXCHANGE. 
-A^'Xifw. may 3e ramtertect with any other or 'with the CmtraZ Teltphonje dy unstrtdn^ the p^^ wftc the rae^ 
peetUr-e "hjrle* r/' th^ jnvitch,. See nvf.es. 



dOb 



M«^STAT10M 



¥t»^ STATION. 



N«a STATIOM 




^'•cf 



CONNKCTINC 



^••* SWITCH P€C. 



u^Hit\.9f\k\.x> LiTM 2^ Bcvf .. s S* Cc/vt«T 0*«:/'.% 



«9«u 



Ader's Telephone Transmitter. 



ADERB 

RECEIVER 



31. 



TO LIME < 
TO EARTH 



HOOK 

FOR 

RECEIVER 




' ■■ indaoad, ' 
Jntut?^ of primary cod,'" f ofmi> 
- - fmandary • - /.%7«Alii« (J | l| I |-JbaTTEIVY 



Vfhen. it ut tif/areil h' nmf up 
fW' 1*1 rntfm /*. rmguiu tttnmi- 
tfui maumr maid, lumtf vn 
ihsheok 
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net 



Wheatstone's a, B.C ., 



32 



DOWN LINE OR EARTH 



N,B,lhxrwf ihvuUrstormB tke 
hrasr hooh is to he screwed on/ 
hath le/h heavdb temuinjaZs,thtu, 
short dreajvUnp the instrumjent* 



Wke/v w BELL i^r tu>t 

C&D 
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Wheatstone's A.B-C, 

To shcrt circuit, jauv CD. 



as 



J22!![5J-»"t OR EARTH 



DOWN STATION 



Jhe connection^ T is only 

tx> he addea^ when, the piate 
C^isdxwided anjAcblinh 
nued' to F. 




JZ». of Omunjunuxutcr. 
" '' IncUcato^. 
•» ^ Bell 
^- »v Hanffe 



250 n 
7000 « 



UP STATION. ^^"™ 
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•/ 




